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(57) ABSTRACT

An antenna device to be loaded into an information apparatus
has an antenna unit composed of antenna members which
have a plurality of radio communication frequency bands, and
which are divided into two of an element part having a flex-
ural portion and a GND part, and a holding member com-
posed of a member having non-conductivity, such as a resin
member, to hold the respective antenna members so as to
leave a constant gap g from the antenna members within a
window area, the holding member being mounted so as to
hang on an edge at the outside of a frame body of a liquad
crystal display panel 1n an LCD housing of a PC.

17 Claims, 4 Drawing Sheets
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ANTENNA DEVICE TO BE LOADED INTO AN
INFORMATION PROCESSING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the benefit of
priority from Japanese Patent Application No. 2006-146623,
filed May 26, 2006, the entire contents of which are incorpo-
rated herein by reference.

BACKGROUND

1. Field

One embodiment of the present mvention relates to an
antenna device which 1s loaded 1nto an information process-
ing apparatus such as a portable personal computer, to carry
out radio commumnication.

2. Description of the Related Art

In general, communications of various information are
carried out by connecting a portable personal computer (here-
iafter called PC) to other PCs, peripheral devices, or com-
munication devices. When a PC 1s made to function as one
terminal with respect to a communication network such as a
local area network (LLAN), the PC has been wire-connected
by a LAN cable. However, radio communication using radio
has become mainstream because of inconvenience 1n mobil-
ity and connection.

Therefore, PCs with a card and the like, having a radio
communication system function such as an antenna, inserted
into an external connecting terminal (slot) have been used.
However, among portable PCs, built-in radio communication
systems have been desired. For portable PCs, reduction 1n
s1ze and weight has been strongly encouraged as well as high
durability against damage caused by impact (e.g., dropping or
the like).

When the PC has a configuration in which a keyboard side
main housing and a liquid crystal display panel side housing,
are connected rotatably with one or a plurality of hinges, a
module for carrving out communication processing or the
like 1n the radio communication system is arranged in the
vicinity ol the keyboard, and an antenna unit is arranged in the
liquad crystal display panel (LCD) side housing, and 1s con-
nected by a cable passing through the hinges.

As a mmmaturized antenna, 1n Japanese Patent Application
(KOKATI) No. 2006-33069, for example, there 1s disclosed a
flat antenna which does not require a matching circuit, and
capable of extending bandwidth over a total region from a
low-pass side resonant frequency up to a high-pass side reso-
nant frequency.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIGS. 1A, 1B, 1C and 1D are views each showing an
overall external configuration of an antenna device to be
loaded 1nto an information processing apparatus according to
a first embodiment;

FIGS. 2A and 2B are views for explanation of mounting of
an LCD side housing of the antenna device;

FIGS. 3A and 3B are views showing a first configuration
example of lead-around of a cable;

FIGS. 4A and 4B are views showing a second configura-
tion example of lead-around of a cable;

FIGS. 5A and 3B are views showing a third configuration
example of lead-around of a cable;
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FIGS. 6 A and 6B are views each showing an overall exter-
nal configuration of an antenna device according to a second
embodiment;

FIGS. 7A and 7B are views for explanation of a first mount-
ing structure 1n which the antenna device according to the first
embodiment 1s mounted 1n the LCD side housing; and

FIGS. 8A and 8B are views for explanation of a second
mounting structure 1n which the antenna device according to
the second embodiment 1s mounted in the LCD side housing.

DETAILED DESCRIPTION

Various embodiments according to the mvention will be
described hereinaiter with reference to the accompanying
drawings. In general, according to one embodiment of the
invention, an antenna device to be loaded into an information
processing apparatus includes an antenna unit composed of
antenna members which support a plurality of radio commu-
nication frequency bands, and which are formed by dividing
into two; and a holding member which holds each of the
antenna members leaving a constant gap therebetween from a
front face side. In the antenna device, the holding member
holds the antenna members so as to cover a flexural portion of
one of the antenna members and has a window area which
exposes a region at which the gap 1s formed and respective
power feeding regions to which a communication cable for
propagating signals recerved and transmitted are connected.

Hereinatter, embodiments of the present invention will be
described in detail with reference to the drawings.

FIGS. 1A, 1B, 1C and 1D each shows an overall external
configuration of an antenna device to be loaded 1nto an infor-
mation processing apparatus according to a first embodiment
of the mnvention. FIG. 1A 1s a view showing a front configu-
ration (front face side) of the antenna device, FIG. 1B 1s a
view showing a top configuration of the antenna device, FIG.
1C 1s a view showing a side configuration of the antenna
device, and FIG. 1D 1s a view showing a back configuration
(rear face side) of the antenna device.

The antenna device 1s mounted 1n a liquid crystal display
panel side housing (LCD side housing) of an information
processing apparatus, for example, a portable personal com-
puter (PC), so-called a notebook personal computer. Further,
a communication module (not shown) connected to the
antenna device 1s provided 1n a keyboard side main housing of
the PC.

The antenna device, for example, 1s configured with an
antenna unit 1 composed of two antenna portions using plates
of metal or conducting material, and a holding member 2 for
holding antenna unit 1 in the LCD side housing so as to leave
a predetermined arranging interval (gap g) between the
antenna portions, for example. Note that gap g 1s a distance by
which designed antenna characteristics are realized, and the
value of the gap g 1s calculated every time of designing an
antenna device.

The antenna umit 1 in the present embodiment 1s configured
with two portions, for example, an element part 4 and a
ground (GND) part 5. Connected to the element part 4 and the
GND part 5, a communication cable 6 (shown 1n FIGS. 3 A,
4A and S5A, for example), which will be described later, 1s
composed of a coaxial cable for propagating a communica-
tion signal between transmitting and recerving modules (not
shown).

A size and a shape of the element part 4 are designed so as

to carry out transmission and reception within frequency
bands of, for example, a UWB band (3.1 to 4.8 GHz) and a
Bluetooth® band (2.4 to 2.5 GHz). According to one embodi-

ment of the mvention, the GND part 5 forms a pentagon
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(home plate shape) extending one side of a rectangular shape
into a triangular shape with oblique lines 5a and 56 which are
two sides crossing one another. Note that an angle between
the oblique lines Sa and 356 1s appropriately set 1n design.

The element part 4 forms a trapezoidal shape, for example,
in which, the respective both ends of the bottom side (wide
side) and the top side (narrow side) are connected with other
two sides. In this example, the narrow side of the element part
4 1s arranged so as to face the oblique lines 5a and 556 of the
triangular shape of the GND part 5 with a gap g therebetween.
Gap g 1s a constant interval. For this reason, the narrow side of
the element part 4 1s formed 1n a notched shape 45 notched in
the similar shape as that of the oblique lines 54 and 55b.

Accordingly, when the element part 4 and the GND part 5
are arranged, those are arranged such that the notched shaped
narrow side of the element part 4 and the extended top of the
GND part 5 formed by the oblique lines 5a and 56 are made
to face each other with a constant gap g.

Further, connecting regions (power feeding parts m and n)
for connecting to the communication cable 6 by soldering or
the like are provided 1n the vicinity of the concave-convex
portions of the pointed extremity at the respective front face
sides of the element part 4 and the GND part 3.

Moreover, a top part 4a of the element part 4 has a flexural
portion, which 1s iflected so as to stand up to the front face
side. In this example, 1t 1s assumed that the top part 4a 1s
generally inflected at a right angle. However, 1t 1s not limited
to a right angle.

The holding member 2 1s composed of a member having
non-conductivity, for example, a resin member. The holding
member 2 1s formed 1n an L-shape so as to {ix the element part
4 and the GND part 5 including the flexural portion of the top
part 4a from the front face side (the inside with respect to the
PC housing) while leaving an arranging interval (gap g)
between the element part 4 and the GND part 5 described
above.

At each of the element part 4 and the GND part 5, at least
two apertures respectively are opened. At the rear face side of
the holding member 2, convex fixing parts 11a, 115, 12a and
126 which are fitted into these apertures, and with which
positioning of the element part 4 and the GND part 5 can be
carried out are provided. The respective apertures of the ele-
ment part 4 and the GND part 5 are fitted to these fixing parts
11a, 115, 12a and 1254, and the element part 4 and the GND
part5 are fixed by thermally welding the fixing parts 11a, 115,
12a and 1256 so as to be embedded into the respective aper-
tures from the top surface to be coagulated in rivet forms. It
goes without saying that it suffices to fix those by resin mold-
ing after the element part 4 and the GND part 5 are arranged
in a resin mold, at the time of forming the holding member 2.

Provided that distances between these fixing parts 11 and
115, 12a and 125 are designed to be as short as possible, a
divergence between the element and the GND 1s made less (a
distance floating from the resin material 1s made short) at the
time of inflecting the resin material, which can prevent dis-
connection of the cable at the feeding parts.

It can be realized by, as another method of fixation, fixing,
with a plurality of claw portions are formed on a resin mem-
ber by sandwiching the element part 4 and the GND part 5, or
using a method such as gluing, screwing, or metal riveting.
Provided that the antenna characteristics are not changed at
least, various methods of fixation can be used. However, a
method by which a thickness 1s not increased is preferable.

Reinforcing parts (rib) 13 connected to the element part 4
and its top part 4a 1 a direction perpendicular thereto as
shown 1n FIG. 1C are provided to the holding member 2 1n
order to prevent a deformation due to distortion or the like 1n
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the holding member, and to reinforce the strength of the
flexural portion with the element part 4 and its top part 4a. In
the present embodiment, the ribs 13 are formed 1n an inte-
grated manner at the time of resin molding by using a same
resin material with the holding member 2 at the both ends (L
cross-sectional portions). Note that material of the ribs are not
limited to the resin maternial, but any material sulifices pro-
vided that 1t 1s possible to reinforce without any etfect on the
antenna characteristics, and it may be not necessarily formed
in an integrated manner, but attached later. Note that the ribs
13 are provided 1n shapes and at positions so as not to overlap
with other components, for example, the LCD frame body in
the thickness direction when ribs 13 are mounted 1n the LCD
side housing, which contributes to the flat design of the LCD
panel side housing.

Further, at the holding member 2, a window area 14 1s
opened. The window area exposes connecting regions (power
feeding parts m and n) of the communication cable 6 which
will be described later and a gap g 1n the element part 4 and the
GND part 5, so as not to overlap the holding member. The
window area 14 1s provided 1n order to, first, prevent a dis-
tortion 1n the holding member 2 by heat at the time of solder-
ing the communication cable to the element part 4 and the
GND part 5. Second, the window area 14 1s provided in order
to reduce the effect on a resonant frequency by a dielectric
constant of the holding member 2 by distancing the holding
member 2 from the power feeding parts m and n, and a gap g
onto which high-frequency current 1s concentrated at the time
ol communication.

Because the antenna device structured 1n this way 1s com-
pact, the antenna device can be mounted at any position in the
LCD side housing. However, in practice, a plurality of
antenna devices may be mounted in one LCD side housing, 1t
should be considered that the antenna characteristics are not
deteriorated when interference i1s brought among the antenna
devices. Usually, because most of the cubic capacity in a
housing 21 1s occupied with a liquid crystal display panel 22,
a degree of freedom 1n a mounting position 1s low. Further,
because a communication signal 1s attenuated by lead-around
(a distance) of the communication cable, it 1s preferred to
connect to a communication module at a short distance.

In one embodiment of the invention, as shown in FIGS. 2A
and 2B, the antenna device 1s fixedly mounted such that the
flexural top part 4a of the element part 4 1s generally placed
along the inner wall of the edge at the peripheral portion of the
LCD side housing 21. In this layout example, it 1s assumed
that a configuration 1s made such that the antenna device 1s
connected to the keyboard side main housing by hinges (not
shown) at the lower portion. In a state in which the LCD side
housing 21 1s opened when the PC 1s used, the antenna device
1s placed at a highest position, and satisfactory radio commu-
nication can be expected.

On the other hand, when the element portion of the antenna
device overlaps 1n the thickness direction with the metal
frame body of the liquid crystal display panel 22, a wireless
signal may be blocked and, on occasion cannot be transmitted
and received sulficiently. Then, 1n the present embodiment,
the gap sides of the element part 4 and the GND part 5 which
are more ahead of a position shown by a dashed line in FIGS.
1A and 1D are arranged so as to protrude toward the circum-
terential side from the metal frame body of the liquid crystal
display panel 22.

In this way, because the gap sides of the element part 4 and
the GND part 5 protrude toward the circumierential side from
the metal frame body of the liqud crystal display panel 22,
satisfactory commumnication can be carried out without any
eifect on radio communication.
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In FIGS. 3A and 3B, a first configuration example with
respect to lead-around of the communication cable 6 which 1s
composed of a coaxial cable connected to the power feeding
parts m and n which are provided to the element part 4 and the
GND part 5 to be connecting areas of the cable 1s shown.

In this first configuration example, the coaxial cable core
wire 1s soldering-connected to the power feeding part n of the
clement part 4 shown i1n FIG. 1A, and the coaxial cable
grounding wire 1s soldering-connected to the power feeding
part m of the GND part 5 shown i FIG. 1A. Note that a
connection method 1s not limited to soldering, and a brazing
technique or a spot-welding technique can be used.

In this configuration example, the communication cable 6
1s led out in the arranging direction of the element part and the
GND part 5 (downward direction on the page). Moreover, a
portion of the holding member 2 which overlaps with the
communication cable 6 1s eliminated so as to be notched.

The holding member 2 1s thinner than a diameter of the
communication cable 6, and 1s provided at an iner side
(antenna front face side) from the antenna unit 1 as seen from
the PC housing. As a result, a configuration 1s made such that
a notched portion 1s formed at the holding member 2, and the
communication cable 6 1s wired on the notched portion. As a
consequence, a thickness (height) of the antenna device
including the holding member 1s made to be a length that a
diameter of the communication cable 6 1s added to a thickness
of the GND part 5, and the flat design can be further achieved
as compared with a housing 1n which the holding member 2 1s
arranged at the outside of the antenna unit 1. Note that, in the
case where the holding member 2 1s arranged at the outside of
the antenna unit 1, the thickness of the antenna device 1s a
total of a thickness of the holding member 2, a thickness of the
GND part 5, and a diameter of the communication cable 6.

Due to this tlat design, an interval between the liquid crys-
tal display panel 22 and the metal frame body can be made
narrower. Accordingly, the flat design of the LCD side hous-
ing 1n which the antenna device has been mounted can be
achieved.

In FIGS. 4A and 4B, a second configuration example with
respect to lead-around of the communication cable 6 which 1s
composed of a coaxial cable soldering-connected to the
power feeding parts m and n of the element part 4 and the
GND part 5 1s shown. In this second configuration example,
in the same way as in the first configuration example
described above, the communication cable 6 1s soldering-
connected to the power feeding parts m and n of the element
part 4 and the GND part 5.

In this configuration example, the communication cable 6
1s led out 1n a direction parallel to the flexural direction of the
top part 4a of the element part 4. A cable guide 13 1s provided
along the communication cable 6 on the holding member 2 1n
order for the led-out communication cable 6 not to be moved.

Accordingly, by leading out the communication cable 6
along the cable guide 15 1n such a configuration, movement of
the communication cable 6 1s limited, which reduces a load
onto the areas soldering-connected by the movement of the
cable, and then 1t 1s possible to prevent damages such as
peeling. Further, 1t 1s possible to reduce changes in the
antenna characteristics due to the movement of lead-around
of the communication cable 6, and variations 1n the charac-
teristics among the antenna devices at the time of manufac-
turing.

In the second configuration example, the example 1n which
the holding member 2 1s arranged at the mside (at the front
tace side having the flexural portion) of the antenna unit 1 has
been described. However, the holding member 2 may be
provided at the outside of the antenna unit 1. Namely, the
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holding member 2 1s formed so as to cover the tlexural portion
of the element part 4 from the outside, and so as to elongate
from the window area 1n parallel with the arranging direction
ol the element part 4 and the GND part 5. The guide member
1s formed so as not to overlap with the element part 4 and the
GND part 5, and the communication cable 6 1s wired along
the guide member.

In FIGS. 5A and 5B, a third configuration example with
respect to lead-around of the communication cable 6 which 1s
composed of a coaxial cable soldering-connected to the
power feeding parts m and n of the element part 4 and the
GND part 5 1s shown. In this third configuration example, the
communication cable 6 1s soldering-connected to the power
teeding parts m and n of the element part 4 and the GND part
5 in the same way as 1n the first configuration example
described above.

In this configuration example, the communication cable 6
1s led out 1n a direction parallel to the flexural direction of the
top part 4a of the element part 4. A cable supporting aperture
16 1s opened at the rib 13, and the communication cable 6
penetrates to be mstalled on the holding member 2 1n order for
the led-out communication cable 6 not to be moved.

The communication cable 6 1s led out so as to penetrate to
be mstalled through the cable supporting aperture 16 which 1s
provided at the rib 13 by such a configuration. Consequently,
movement of the communication cable 6 1s limited, which
reduces a load onto the areas soldering-connected by the
movement of the cable, and then it 1s possible to prevent
damages such as peeling or the like. Further, 1t 1s possible to
reduce changes 1n the antenna characteristics due to the
movement of lead-around of the communication cable 6, and
variations 1n the characteristics among the antenna devices at
the time of manufacturing.

FIGS. 6 A and 6B each shows an overall external configu-
ration of the antenna device according to a second embodi-
ment of the mvention. FIG. 6A 1s a view showing a front
configuration (Ifront face side) of the antenna device, and FIG.
6B 1s a view showing a side configuration of the antenna
device. Note that, among the components in the present
embodiment, the same components as those of the first
embodiment described above are denoted by the same refer-
ence numerals, and detailed descriptions thereof will not be
repeated.

The antenna device in the illustrated embodiment 1s
mounted 1n a portable personal computer (PC) in the same
way as 1n the first embodiment described above, and a con-
figuration of a holding member 1s different therefrom. Fur-
ther, an antenna device 1s provided in a communication mod-
ule (not shown) 1n the keyboard side main housing of the PC
also 1n the same way.

This antenna device 1s, as shown 1 FIG. 6 A, configured
with an antenna unit 30 formed on a flexible substrate 31, and
a holding member 32 for holding the flexible substrate 31 and
the antenna unit 30 1n whole to be fixed 1nto the LCD housing.
A polyimide sheet may be used as the flexible substrate 31 for
example.

The antenna unit 30 forms an element part 33 and a ground
(GND) part 34 which are composed of copper sheets 1n the
same shapes as those 1n the first embodiment, on the flexible
substrate 31, and has a cable for propagating a communica-
tion signal to a transmitting and recerving module (not
shown). The antenna device 1s formed by using a general
semiconductor manufacturing technique (a photolithography
technique, a deposition technique, an etching technique, or
the like).

Further, at the flexible substrate 31, a window area 35,
which exposes connecting regions (power feeding parts) of
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the communication cable 1n the antenna unit 30, and a gap g
sO as not to overlap, 1s opened. This window area 335 1s, 1n the
same way as 1n the first embodiment, provided 1n order to
prevent a thermal distortion in the holding member 32 at the
time of soldering-connection, and to reduce the effect on a
resonant frequency by a dielectric constant of the holding
member 32 due to high-frequency current being concen-
trated.

Moreover, as shown 1n FIG. 6B, a top part 33a of the
clement part 33 1s inflected so as to stand up at the front face
side.

The holding member 32 1s composed of a member having
non-conductivity, for example, a resin member, and 1s formed
in an L-shape at which ribs 37 having the similar function as
that of the reinforcing ribs 13 described above are provided.
The holding member 32 1s fixed to portions overlapping with
the element part 33 and the top part 33a, which are positioned
on the tlexible substrate 31. In the fixing, at least two aper-
tures are opened at a part of the flexible substrate 31 with
which the element part 33 overlaps. Fixing parts 36a and 365
fitted into these apertures are provided on the rear face side of
the holding member 32. With the fixing parts 36a and 365,
positioning of the antenna unit 30 (the element part 33 and the
GND part 34) can be carried out.

The respective apertures of the antenna unmit 30 are fitted to
these fixing parts 36a and 36, and the holding member 32 1s
fixed to the flexible substrate 31 by thermally welding the
fixing parts 36a and 365 so as to be embedded 1nto the respec-
tive apertures from the top surface to be coagulated 1n rivet
forms. It 1s contemplated that this can be achieved by using
another method of fixation 1n the same way as in the first
embodiment.

In accordance with one embodiment of the invention, the
same ellect as that 1n the first embodiment can be obtained.
Further, by fixing the flexural portion of the element part by
the holding unit, an angle of inflection can be made constant
among the antenna devices, which can suppress variations 1n
the antenna characteristics.

In this embodiment, the example in which the element part
and the GND part of copper thin films are formed on the
flexible substrate has been described. However, as a modified
example using the first and second embodiments, an antenna
device may be configured with laminating an element part
and a GND part which are composed of steel plates with a
polyimide thin film sheet which 1s the same as the material of
the flexible substrate.

Next, a configuration i which an antenna device 1s
mounted in an LCD side housing will be described.

FIGS. 7A and 7B are views for explanation of a first mount-
ing structure in which the antenna device 1s mounted in the
LCD side housing in the first embodiment.

As shown 1n FIG. 7A, at least two mounting apertures 17a
and 17b are opened at positions which do not penetrate the
clement part and the GND part of the holding member 2 of the
antenna device. Further, as shown in FIG. 7B, convex parts for
mounting 41 which are fitted into the mounting apertures 174
and 175, and which define a mounting position of the antenna
device are formed at the 1nner surface of the LCD side hous-
ing 21. When the LCD side housing 1s manufactured of a
resin, these convex parts for mounting 41 are formed at the
same time of molding the housing.

By merely fitting the mounting apertures 17a and 175 to the
convex parts for mounting 41 of the housing, the antenna
device can be mounted 1nto a position determined 1n advance,
which i1mprove efliciency of the operation. Moreover,
because the convex parts for mounting 41 are at the same
positions among the respective devices, there 1s no difference
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in the mounting positions i accordance with a mounting
operation, which makes 1t possible to suppress variations 1n
the antenna characteristics.

Further, when a plurality of antenna devices such as
antenna devices having different frequency bands or diversity
antenna devices are mounted 1 an LCD side housing, the
opening positions ol the mounting apertures 17a and 175, and
the convex parts for mounting 41 are formed so as to be
defined for each antenna device. By changing opening posi-
tions, an operation mistake 1n which an operator mounts a
device at a wrong position can be eliminated. Note that, 1n
place of changing mounting aperture positions, by combining
different shapes, for example, a circle and a triangle, as shapes
of the mounting apertures, the same effect can be obtained.

Further, when the antenna device 1s fixedly mounted, after
the antenna device 1s mounted, the convex parts for mounting
41 are coagulated 1n rivet forms by being pressed while add-
ing heat thereto, which can fix the antenna device. Further, 1f
repairing and exchanging are taken into consideration, it may
be configured such that the antenna device 1s covered with
caps or the like which are separately prepared onto the convex
parts for mounting 41, or by using E rings, etc. Further, 1t may
be configured such that a member for holding antenna device
1s provided at the frame body of the liquid crystal display
panel 22, which makes 1t possible to execute to fixedly mount
the antenna device at the same time of fixing the liquid crystal
panel.

Next, FIGS. 8A and 8B are views for explanation of a
second mounting structure in which an antenna device 1s
mounted 1n an LCD side housing 1n the second embodiment.

As shown 1n FIG. 8A, 1n the same way as 1n the mounting
structure described above, two mounting apertures 37a and
37b are opened at the holding member 32, and further, as
shown 1n FIG. 8B, convex {ixing parts for mounting 42 which
are fitted into the mounting apertures 37q and 375 are formed.
By merely fitting the mounting apertures 37a and 375 of the
antenna device to the fixing parts for mounting 42 on the
housing, the antenna device can be mounted at position deter-
mined 1n advance, which prevent differences in mounting
positions 1n accordance with an operation, and 1t 1s possible to
suppress variations in the antenna characteristics. In this
mounting structure as well, the same application and effect as
those 1n the first mounting structure can be obtained.

In accordance with the present embodiment, 1t 1s possible
to provide an antenna device which 1s to be loaded 1nto a small
space 1n a personal computer, and which maintains antenna
characteristics based on a design, and which 1s made to be a
flat design with a stmple configuration.

What 1s claimed 1s:

1. An antenna device to be implemented on a housing of an
information processing apparatus, comprising:

an antenna unit including a first antenna member with a

tflexural portion, and a second antenna member; and

a holding member to hold the antenna unit so as to form a

gap between the first antenna member and the second
antenna member to be mounted in the housing, the hold-
ing member including (1) a window area to expose a
region at which the gap 1s formed and (11) power feeding
regions to which a communication cable for propagating
signals received and transmitted 1s connected.

2. The antenna device according to claim 1, wherein the
holding member 1s positioned further away from the housing
than both the first antenna member and the second antenna
member and holds the first antenna member and the second
antenna member so as to cover the flexural portion of the first
antenna member.
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3. The antenna device according to claim 2, further com-
prising a plurality of fixing parts formed at the holding mem-
ber, the fixing parts being fitted mto a plurality of apertures
formed 1n the first antenna member and the second antenna
member to hold the antenna unit 1n a predetermined position.

4. The antenna device according to claim 2, wherein the
holding member 1s fixed to a position of the housing at which
a frame body of the display unit and a region arranged to
leaving the gap do not overlap with each other when the
display unit of the computer 1s installed.

5. The antenna device according to claim 4, comprising

at least two or more fixing parts provided at arbitrary posi-

tions on an inner face of the housing of the computer 1n
order for fixing the holding member at the position of the
housing.

6. The antenna device according to claim 5, wherein the
fixing parts are fitted into apertures provided at regions except
for regions to which the antenna members are 1n contact with
the holding member and the window area.

7. The antenna device according to claim 2, wherein the
holding member includes a notched portion formed from the
window area with the communication cable wired on the
notched portion.

8. The antenna device according to claim 2, wherein the
holding member includes a guide member which 1s formed so
as to elongate from the window area in parallel with the
arranging direction of the two antenna members, and the
communication cable are wired along the guide member.

9. The antenna device according to claim 1, wherein the
holding member further comprises a reinforcing part to rein-
torce the holding of the flexural portion of the first antenna
member, the reinforcing part being formed so as not to over-
lap with a display unit at the time of mounting in the housing
of the computer.

10. The antenna device according to claim 9, wherein the
holding member 1s provided with an aperture penetrating,
through the reinforcing part, and the communication cable 1s
wired so as to pass through the aperture.

11. The antenna device according to claim 1, wherein the
holding member includes a guide member which 1s formed so
as to cover the flexural portion of the first antenna member
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from the outside, and to elongate from the window area 1n
parallel with the arranging direction of the two antenna mem-
bers, and which 1s formed so as not to overlap with the first
antenna member and the second antenna member, and

the communication cable are wired along the guide mem-

ber.

12. An antenna device implemented on a side housing for
liguad crystal display panel of a computer, comprising:

an antenna unit including a first antenna member and a

second antenna member, a notched side of the first
antenna member being separated from second antenna
member by a substantially constant gap; and

a holding member to secure the first antenna member and

the second antenna member and to maintain the gap
between the first and second antenna members, the hold-
ing member including a window area to expose a region
at which the gap 1s formed.

13. The antenna device according to claim 12, wherein the
holding member further mncludes power feeding regions to
which a communication cable for propagating signals
received and transmitted by the antenna device 1s connected.

14. The antenna device according to claim 12, wherein the
holding member 1s positioned with the first and second
antenna members between the holding member and an 1nte-
rior of the housing.

15. The antenna device according to claim 14, wherein the
holding member further comprises a reinforcing part to rein-
force holding of a flexural portion of the first antenna mem-
ber, the reinforcing part being formed so as not to be over-
lapped by the liquid crystal display panel at the time of
mounting in the housing of the computer.

16. The antenna device according to claim 15, wherein the
holding member 1s provided with an aperture penetrating
through the reinforcing part where the communication cable
1s wired so as to pass through the aperture.

17. The antenna device according to claim 14, wherein the
holding member includes a guide member that does not over-
lap both the first antenna member and the second antenna
member and the communication cable being wired along the
guide member.
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